Experimental Section. Materials. Natural graphite powder (≤30μm) was purchased from Huayi Chemical Co. Ltd.
(Shanghai, China). H 2 SO 4 (ACS grade, 95-98%), H 3 PO 4 (ACS grade, ≥85%), KMnO 4 (ACS grade, ≥99%), H 3 BO 3 (ACS grade, ≥99%), HCl (ACS grade, 36-38%), H 2 O 2 (ACS grade, 30% aqueous solution), and ethanol (ACS grade, ≥99.8%) were purchased from Chuandong Chemical Co. Ltd. (Chongqing, China). All chemicals were used as received without further purification.
Preparation. Graphite oxide (GO) was synthesized by the modified Hummer's method [1] .
In brief, a sample of graphite powders (ca. 3.0 g) was added to 400 mL mixed acid (360 mL H 2 SO 4 and 40 mL H 3 PO 4 ) in an ice bath under vigorous stirring. Then, 18.0 g of KMnO 4 was slowly added to the mixture. After that, the mixture was heated up to 323 K and maintained at the temperature for 48 h under continuous stirring. After the mixture was cooled to room temperature, 300 mL of deionized water was added into the system. In addition, 10 mL of H 2 O 2 and 50 mL of HCl were added to remove the impurities. The obtained bright yellow dispersion was then centrifuged and the solid material was washed multiple times by a large amount of deionized water. Finally, the brown precipitate was dried at 333 K in a vacuum oven for 24 h.
The plasma reduced graphene oxide (rGO) was prepared by direct exfoliation and reduction of GO in a DBD plasma reactor (Fig. S1 ) [2] . In brief, 200 mg of GO powders were placed in the middle of a quartz tube and held by quartz wool. Before discharge, the working gas (H 2 , 99.99%) at a flow rate of 120 mL·L -1 was introduced for 20 min to purge the quartz tube. The rGO was obtained under 80 V and 1.6 A AC input power at room temperature and ambient pressure. The plasma treatment last for ca. 3 min.
To prepare plasma reduced boron doped reduced graphene oxide (B-rGO), 200 mg of GO and 100 mg of boric acid were added in 50 mL of deionized water and the mixture was stirred for 30 min. Then, the homogeneous brown dispersion was dried in a vacuum oven for 6 h. Subsequently, the obtained paper like precursor was placed in the DBD reactor for plasma treatment. The operation condition was the same as the preparation of rGO. After plasma treatment, the obtained sample was washed by hot deionized water and ethanol to remove the unreacted boric acid. B-rGO was finally obtained after being dried in a vacuum oven for 4 h.
Dielectric barrier discharge (DBD) plasma reactor. The plasma treatment was performed in a coaxial DBD reactor (Fig. S1 ) [3, 4] . The reduction gas (H 2 ) was injected into the annular gap between the inner ceramic-tube (φ16×2) and outer quartz-tube (φ25×2.5) to reduce and exfoliate the sample. The quartz-tube was covered with wire entanglement and connected to a high voltage supply while the ceramic-tube was filled with Mg and Al powders and served as the ground electrode. The discharge gap and discharge length are 2 and 150 mm, respectively. 
